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[ 0 0 4 0 ] 'c L-c, mmmmmi p ( i ) *^'Rp 

ma xj; ^r-^A^y&^SrW.^L (A4) , ^^V\^ 

d p = i ma x— i p 
-Ht(c i oT . Mffi^8 - 1 —8 - n<7)3i®Hf >r;Uf!f 
d 1 - d xiti'^mm\'XM9\,-:Lk'^xmM.^iXh . 
[004 2] Jjy ■<)V9 2.-\-~~2-n\i.. m&<n^^ 

outp = E"i=i cpi*fp( 
htih. ^fc, 2" i = i fi. i =1;6^A, i =ni-t'<7)Jn 
at'Sr^L, c p i {i:7 ^)V9^m.. f p ( i ) {i7 -f /I- 

[ 0 0 4 3 ] X7 ^ ii-^'im.iiM.m ^zm^x^i. m& 

f P ( i ) ' =Z« j = i X ( j ) * 

ES:*Td-*f>-r;t.-S^t^^L. HKtc{±, SclO-liclO 

e' j.i Cf 1 ( J ) ' *c 



-2" 



Cf i ( j 



v-'rJ'/^ ■ ^-^^•-^/^- - 7°a-fe >/-*f ( D s p ) 

2 - 1 STtA-t/^K^^-e-f ^ai^i^ 1 - 1 <7){ll^]ft^A> 
io. 7 -f 2- 2~2-n^^L/::fffit7)-7-^ ::?0:t:> 
1 -2~1 -n<7)ttlt)fl-^^MlLLTai+lfl-^e • &tt} 

[0045] Bri5zf!^^SP»^3c7)tti:^m-^e • ^MUff-f- 



MS5ciiRp ( i ) ^iX^iz^-tiol-ziilii^:^^ 
) *x ( j ) --(IS) 

S i ti. i =0 , 1 , 2 , • • • Dk-ri.. 
[0 038] v>f ^'nT^yiitfOracOSE 

5 0cm. v->y°'j y^'mmk^ S k H z 

b f i: - "^mim 3 4 0 m / s t-$> fc^ii® 

)=11. 76 - -^12 

ti. ^cr>m<^R P ( i ) r R P m a X i: L ( A 5 ) , .'h 
S^^-iB^ti:^ i = i + 1 iit-i. (A6 ) . ^LT, i^D 

(A7) . i ^iifti^'cjgffi-*?- yr/i^Dti 
TiOBf tix-T^ -y r ( A 3 ) izw^ I . i •jj'^Mizmm-^y 

y)imDi:mt^t^7-yT (A8) tcJMT-r-S. 
X't-vT (AS) tS^ViT, i pj&i i maxj; 0;*:#V-> 
*-S*^5rfj^L, ^^c^V-i^fi, ^<7)^i p5r ima 
xfcL (A9) , ±^<tc\.-^ii. P = P + 1 1 1 
( A 1 0 ) , p ^nt^^t^im^ L ( A 1 1 ) . p g n 
O^frtfO^JiXx ■/ r ( A 2 ) 1>ZW^ L . -eo^ff^Sril 
J£L5:i^ii§(i, ffiSffiWrailfMRp ( i ) 0?^^*i$IT 
L . i ^ D <7)4EH(CM(t.& i P comjzm i m a x*q#^ 

[004 1 ] mi^Oft^ffiitaJtc i ^m^^ixfz i P fc i 
m a X t ^ ffll ^T. M?Etl<^M®-9->'7Vl.-it d p $r<J:^ 

■•• ( 14) 

tc. ii2(c^t-ffi^riis-r.i>; ttot'3> 

#7>f;P:5'2-l--2-nOi±iijfi^^ou tp 
(P = l, 2. ■ ■ - n) ft^t. 
i) -(15) 

mt-t><r)imtcr>iiQummmm:m^§\-nLx . y-siv-^ 

\mL<rmM%:'^oijO:>X'h'0 . ffiSfBMMStflf p 
( i ) ' (i, 

fp(i+j-l) --(16) 

o-ry7°;i.-T-S>.S., 

[0 044] zco^o^xtmwmmmf P ( i ) ■ ^ 
1 J ] 

) ' * c i j ] •■-(17) 

fcL-C, i¥fil5MifJ= (e' ) 2 t-thi^c^X. -1^01? 
!ilfiMiCJ= (e' ) 2 ^S(i7^;U^fMt^5|<s^^. 
^{f, MifiOJ: ailP^T&tcJ; '9JR*^Si^:*^T 
§ . d-.^^ZX 0 7 /W^^fllStc 1 1 . c 1 2 , • • • c 
Ir, • - - cnl, cn2, - ■ - cnr i^l!bi> Z. 
y.b-X'^h. 
[1*61 
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"ciT 

cl2 


= • 


cll old 

cl2oi d 


-tl * 


■fl(l)'l 

fl(2)' 


clr 




clroid 




fi(r)' 






a ^ (e^ / f 1 nonn) 




cpl 
cp2 




cpl Old 
Cp2old 


-htp * 


fp<2)' 


cpr _ 




_ CpTold 




>(r)\ 



•••(18) 



tp= a ^(c' /fpoonn) 
p = 2, 3, • • n 



f Pnor«= C ( f P(l)' ) 2 + ( f P 

b^h. X (1 8 ) , (19) ^izm-Thaii^ m^co 

e' =outl— £"i = 2 outi 

>' 1 - 1 - 1 - n tcm '^iktsmuirwm^znu-th <r t 
[0047] m5kiifwmw.3<Dmm<^mm.(7immm 

yl-l-^l-xxh (5l— ffifiltcT) V -f ^'OT^yfc-rSJli: 

[00481 :i<7^mm<mw.±. m i (c^i^-r^jSiT)^.^. 
h msn-x'h h *^ , ffli© v ^^a:^>'2iiotii:»3fi-^ 

<7) a S^Jt^i® ic*^ L X f - >^ I'jlJ'hcOSP^^Off 

JH^ilsi: L:^c:^-^(cMi>T t , Hi l<zmmLX%m\^fz 

f P ( i ) • * f P ( i > • old 
+ ( 1 -/S) * Cx ( 1) * f 

0. 0<;S<1. OOi^n-X'Wi^^ 
iX, X f P ( i ) • old (io— ^ /U^<50^^: I) 
(iiEfff2 5 ) <7)M^^^, 

[00511 ^:c7DJlIIIMD-./^•X7-^;^^'^fflV^|,^i: 

mmzm'th ai^j (i7!)<3i:^(c^ t ^ |56± l , t 

fflSffiMBB??cfitf P (i) ■ 'S3RA6^^i:*-'T'^S. 
[00 5 21 HStiDSP (t-Vv-'^'/U-- • 7° 



0. 

(2)') 2 • ■ + ( f p(r)') 2 3 

••■ ( 20 ) 

[0 04 6] f^oT. Jng:§|3c^it5^)ft-^e ' {i, 
••■(2 1) 

X'j{z. y ^}i^'^m%<rymMi<zmv^h»mmwj = 

[0049] ll6{i2^^B3cO|^4 <?)||MO.igS<?3lMBJ0 

comwcT^mmi^ . m s t,z7ik'tmm<^wm t mim—x-h 
L.xmmc%m9mj^y ^ )V9immnm4i.zx± 

tmkliZ^ ®Sfh»S59tJ:0aStffS-l-8-nc7) 

mm^yy'DM^mm y^ )\^:^mm%m4 izx *) 

7-^71^:? 2-1— 2 - n<7)7 /l':5'<SSS[c5:»M»tJP^^T 

[0050] m7i±^^mcomm(DBm<7)y ^n-^im. 

W§\M{zm^1^h u-ny^y ^ )V^(r}t%mmX'h 0 . 2 
2. 2 3{if^i!tS. 2 4{±SPS:§S, 2 5{i:®Sf|-CJ> 

m^cr>m'KmmmwLm.f p ( i ) ' a7tc^-r 



p ( i ) 3 ••• (22) 

o -t •/ •f ) Sr ffl V ^fc*^HScO^Sg(7)?F^® i7)giBJ5|ii-c-ai 
0, 1- 1~1 -n{i-7^^'a4^>-r^-f ^^fi!c~r-S^ 
:7aTny. 3 Oti-r -f i^'riJ'/l.' • iyy-f-)l' ■ 7"a-fe -y-^ 
(DSP) , 3 1-1—3 l-n{ia-.n-X7'f/U:$' 
(LPF) , 3 2-l'-3 2-n(iAD^1ttl (A/ 
D) , 3 StiDA^mil (D/A) , 3 4{in-y\°X7 
^ /U^ (LPF) . 35(±tiitS^, 36{iXb-7:?*^ 
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[ 0 0 5 3 ] HI tizm-tmmcoi&mizmi-f^ y 01-92 

tmmmiztm^ 7'f;u^'2-i~2-ni::7>f fi-is^i^. 
msiMm4Rx/mm^& - 1 -s - n t mm^M^ 9 1 

■ ra-fe-y-t3 offymwmmzx^xm^irhii 

[00 54] Xa-y\°X7^/U^'3 1 - 1~3 1 -n. 

(DX'h'O. XADS:«3 2-l~3 2-n{i, -7^9 
uit^yi — \ - n(^&^{g^i:^—^^xy 4 )V9 3 
1-1-3 l-nH\L,XX^ LTr -f vi^/U-g-f-tc^ 

m-r^ toT\ mui. 8 k H zT-^^-yr 'J > ^j-'lt. 
1. 1- -y vmznm lt s b- ■■/ 1 4 f y k miz^m- 

[00 5 5] X^-y h'7-7^$:^Lfv:A:^fi-f-{i:, D 
A^mtl 3 3 tc <fc 0 T^^ymmz^m^^iX. u-J^X 
y ^)l"9 3Az:i^LXmWi^3 3t>ZK-))^iX^ IMULT 
Xb°-;>i7 3 6^IBi!rti>^:i:(C=5r-&. ^ cr)J^^<7)X b'- 
;^7 3 6iOBf±H^li:s v>f ^'aifiy 1 - 1 — 1 - nCi^ L 

v^:^;^ ■ 7-o-b y 3 0 1= J; -1. :7 ^ /^^^^^7)Sir^ 
(c J; oT^ft^^fflSiJ-t^ t ti-X% h , 
[0056109 lf^wn<nmM<nmm(r)D s p < -r 

(Cj*tt -S a— V 7 }V9 31-l~31-n, 34 
AD^^3 2- 1— 3 2-nh, DA^^}Sg|3 3 
tiiti^ 3 5 hcOH^ar^B&LT X7>f;W:^'f^ 

8S[ffmsi54{i, mmm^n.w>A ity ^ /w^f^sKW 
^54 2 5i®n-ma59(±. -igstareft«si54 3 

J:i&±fit1^aigl54 4 tmm^yy'i\M:M-m4 5 h ^-ir 

[0057] S®ttfl[g|59W*g5fflMf1-^^4 3{i. ^ 
>f ^^UT^y 1-1-1 -niOffi^fi-^gP (j ) i:. 
^Mi: LT<OXb°-;^3 6WiBf6fi-^t arA^lL. ( 1 
3 ) ^tc^j^-rffiSffiMW^^iR-P ( i ) *^tB-t^, X 
fe:A:fa^aig|54 4{i. lll4t^-r7n-^-v-Mcfia-:> 
TffiSffiMMgffiR P ( i ) (7}M.±m.*:^tiiL. MM-^ 
>T)\^mMinM4 5{±, ©;>vffi1^tBt3j: >0ni^tifz i P 
i; i maxt$:ffl(^^T, S5Eil8 - 1 — 8 - n<7)®®-9- 
yy'lV^dp^ (14) S®S8- 1 

-8- n£0S®-»f>7VL^*IS.^-rS , 

[ 0 0 5 S ] X7 ^ ;U:?f^i[H-^a54i7)lgSfflll8H-Sg|5 
4l{i, a®^8- l-S-nl:J:oTJt^i®ofi-^£0 

lEaijfi^i:. ina:tl3c7)iii:^fi-ti:^A:^L, IfrjzE^T-j 

(16) jtCISoTfflSfflPKmffif P ( i ) ' 



■b-X'^ Xy ^ )V9\mM^m4 2(±, (17), 

(IS), (19) i^^zm-^xy ^Dv^im-cpr^n 

mt. M;c(f, I2l2t:i^^sgc07 ^/l^:^' 2-1-2- 

[ 0 0 5 9 ] 01 Ofijij^coMBflHT'^) 0 . 4 6{i;< 
47(i:*G=$iJffliai. 4S(iMaiSiJWa5. 9{±Mffi 

m:^'t')'kmv^xwm^^^Ltz^^^L. 
$ijffligi;4 7(rmmzi.-ixm'ik^ifi'{ii>ix. x^msijffli 

SiOMWcJ; OS!aj§ix-S., X5I^tt-»gE9(ci; 0 
P hMffi^K-f ^r?- RP 5.-:5j±r||^6p:^|6i 
m^kr^^ >'^'WPtcJ;'9*^$n./iTK^xi3*a 

[00601011 {i*|%H3iO|^ 5«D^J6CDJ^ffiOi^BJ 
mxh^, 51-1, 5 1 -2(±-v"f i?o*>'TL'^^ 
1f«;-r-g.V'<:^'n*y, 5 2-1, '52-2iitm^m 
y-OV^. 5 3-1, 53-2{±ISff^-f'S!l:}jHffiI, 54 
ii^Mfiia^ajas. 5 5{ifg^^co#}lSr^-r, 

^ i>^HgT'i>S3&^ tlTiMBa<Ofl!SlJi2flaco-7^ 
7^>-5 1 - 1 . 5 1 - 2*iS{t/i«-^t::ot^TI!eBB-r 

[006 1 1 V-f i70;^>'5 1 - 1 , 5 1-2<r>^MB, 
-§-a ( j ) , b ( j ) $rm^'tLlSiff^-¥-i9-5i-Wa55 3- 
1. 53-2b.m^'fmy ^lV952-\, 5 2-2 
h tcA^I L . ifc^^i^aS^^^ge 5 3-1, 53-2 (CMV^ 

JM^1^}aif^Sc*ffl»/^-CSS?F^-f-!il7 ^ /W:? 5 2 - 1 , 5 2 
- -f y^^^m^0MiT2r^TV^. ^c?gi^iy7 ^ )V'9 5 
2 - 1 . 5 2-2 <7)ai^)«-^i7)|gjg^iBi|i£||ft-t 
{C. Wi!S^^ffig(I5 4l:Mv^T#-aS5 5c7){iS^^ait, 

[ 0 0 6 2 1 0 1 2 {i0 1 1 i:z^<t^(nmm.^^izm 

m\>Z7r<tio<r)X\ 01 1 fc|5l-^-^(i|5l-g|5^*:^t. 
5 6-1. 5 6 - 2{±gEffiMMS;tfiimgC .57- 

1. 37 -2i,±wmfmimMnu. 5s\.±mm{mm. 
tmu. 3 9i,mm.m.\i!i%m^xhh . mmi-m'^mu 

5 3-1, 53-2(±. gefflMmiltmg|55 6- 

1 . 5 6 - 2 . mm'^miwmn^^i - 1 , 57- 

2i;^^O1ffiSct'J>0. -7^^Dd^y5 1 - 1 . 51- 

2(n\^-nm^'c^ ( J ) , b ( j ) //@5fflMMJMi+® 

315 6-1, 3b-2l,zJMiXh, 

[00631 mm^m^^m 53-1 ogefflrawswi 

It»a55 6 - 1 fi. -7-^ .-^a.-t^y 5 1 - 1 oai:^fi-f-a 
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( i ) ^mtzBE^mmmmmp^a. i i ) iHK^icxon 

Ra(i)=Z"j = i a(j)*a 

[0064] xmm'rmimwm.^ 57 -m. a 
&2 . • • • . «a, sr^aj-ts. zcDumi-mi^m. 

£7)7=' i^'^'/U • • T'n-fe (DSP) (DMM- 

[00 6 5] X^^:? a* > 5 1 -2tC*tiE-r^llJe^ 

[0067] X^jSfigltffiai 5 4 {±. ffiM^iScfflim 

35 5 8 1 , {is^aiisssgp sst^-t^. mmimmf 
si±. mmi-my ^ /i-^ 5 2 - 1 . 5 2-2coaj 

:^jfi^, fiO^. V>f ^a;^>'5 1- 1 . 5 1-2<7)ai^3 
ft#a ( j ) , b ( j ) Ol^ff^i^-pJI^Sfi-^a' 
(J).b' ( j ) ^fflV^TffiM^icffir • ( i ) *K 

[0068] {4SI^JiJ®SSI5 5 9{± . fflKflScffi r ' 
( i ) iOffl^fcfct-t-S iiOfii inax*rjga6, -ffJOffi 
i ma xti i9#J®5 5coea^^i^-r#i®Gl[gfflil^aj 
ij^h . Ct?)tS#cr)^}g{jia i m a X t iOra^^till 1 
3(C^-r^>c7)i::^^„ Bj]*,^ i max=0<7)J*^{i, W 

i®5 5*^-7 -f^'OT^ys 1-1, 5 1 -20M:S"X{im 
■)fZ\ V-Y ^' ojfv >- 5 1 - 1 . 5 1-2 A^ib^SE^cTjQ 
ai=1?l£i-^ i t (C^a . X i m a X = q cOJ^-^ti . V 
^-pUTi-.ySl-l, 5 1 - 2c7)|Ba|g±cr)-<'-f ^07h 
>-5 1 - IffilJt^ffiL. i max = -q<7)i^^{i^ 
i7a^>'5 1 -2ffi!Jtc#T£-ri>ii:tc^^. =Sri5, 

[0069] ^^fs^ti, geffiMMS^ffi^^'-^t^^i' 

i/^ti7)f*0- -7-^^a;f«>'5 1 - 1 . 5\~2<r)^ti 
fi-^a ( j ) , b ( j ) ^fflt ^-CffiMfMlffir ( i ) t 
*a6^fi£*M{±. ffiMf^Mlr ( i ) £0 i tCJttl.fiiO 

^i^'h^ t ^ ; 1 12 J: 0 , ^ 
[ 0 0 7 0 ] HI 1 4 \t^w]^(Dm^cr)m^'mmmm 



ait" I., 

( j + i ) --(23) 

6-2tzJ: '9, ^'07^>'5 1 - 2£7)ab:^3fi-^b 
( j ) SrStgefflM^^fflRb ( i ) ^ ( 2 3 ) 

i5i«t LTStB L , igjgi^iaifSitii-aa; 5 7 - 2 j; 

0. ^B^-fJISiSCtt b, . abj , ■ • • . ab, 
[0066] jaj^-f-H^ ^lV9S2-l. 5 2 - 2{i, 

x\ y ^)V9^Mlc, , c2 . • • • , c, ^ix-f 

ia^J^f ayf^^a ai , a a2 , • • . a a, , a b 
1 . abi . ■ • • , ab, tci oTjgff^ixS . ^<r> 

i^Wf-my ^)V'?5 2 -i, 5 2 - 2 07 ;i-^ycaq 

- ( 24) 

mxh 0 . 01 1 [SI— <?^{i|5l— gi5:«-5:^ t . 5 3 A 

1. tUm'rm^^^. 3'5Mi.MtLX<7iX\:-:f}Xh 

« ^Mh LTO;^f-;^ 5 5 AtOSEKft-^SriSf^i^ii) 

^mus3A{,zx-^^h^tt,zx^. ^mcDm^-^mB 
"^m^mL. mm'fmim.^^)!bhhc^x\ mm'^my 
<)v-^5 2-i, 52-2 \,znLx^m<7imm'^m^Vx 

a55 3Ai: tr, •^'f ;?o*>5 1 - 1 . 51-2<7)ai 
-him a. ( j ) . b ( j ) £0^c?gi^Mmilft-^^5Ri6. 

^j®fi[S^aii55 4{i. ^crimmi-mmMm^^mv^x 
[ 0 0 7 1 ] lai 5ii^mm<^m7ir,mm<7)mmcr>mm 

mX'h^. 6 1-1, 6 1 -2{i-7-f ;?a4^>-rL'-f 

«g£-r^-7-f i^DT^i^, 6 2{i:fi-f-jt^gii. esamm 
>-6 1 - 1 , 6 1 - 2cr,mm.m±i,zm^imt lx,^m 

T'5j^-r-7W^n;^>'64- 1 . 64-2. ■ ■ • 
LT>'^^i>£Oi: LTRffiJnmS56 3tcMir^T-7^ 
V6 1 - 1 , 6 1 - 2<7)tiJ:bfi'^£^|3iaBJns;^fi^oTa 

[ 0 0 7 2 ] HI 6 {i2t:%HJ<7)|^ 7 «0^SI<7)i^®o^|g 
7'a y ^ 0 . [3 1 5 i ISI-W^tllBl-gp^^^ 

eemiTmmMmm. eiitm^mm^. 68- 
1. 6 8-2. - ■ -tiMSgi. egmuM^xh^. 

v^c^od^yru -f ar1fBj<;-r-l.2fli£0-7'f ^07^y6 1 

- 1 . 6 1 - 2cr>nimmznLx'^m6 5j}^ecr,-)3miz 

(iiKL-<:v^i>*S#a:^KL, X-7-f ^'n;t:y6 1 - 1 . 6 
1 - 2C0ffiBifc±(=?a-:>T^J?cT'^-r-7^ ^ 6 4 

- 1 , 6 4-2. • • - i^miS^ixX^^h b lt?E Lt 55 

[0073] Xfi-^ft^a56 2 {4. ffiiSIMt»S?6 6 

:/3^^o(r>mmi. ■xrCOiiiS&irmm-fjU^ (Wave Equatio 
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- d M/d X = ( 1 /K ) ( 5 P/ d t ) 
-c?P/<5 t = p (dV./d t ) 

[00 74] fe^aeitffa56 6(4. V-f^or^yei 

- ii7)iii^)fi-^a ( j ) <Dmm^MKP ( j . 0) . -7 

:7c^;^>6 1 - 2^jffi:ftfi^b ( j ) cT^iiilS^r-tJEEP 



- (25) 

(j. 1) tt. '?-^^Em(cJ;o-(:*4«ffiv^*»!^ 
m-h. ^-^ :?nrr«>'6 1 - 1 tcmi>m^3i.«v 

( j + 1 , 0) (4, 



V(j+1. 0)=V(j, 0) + CP(j, 1)-P(j. 0) 



( 26 ) 



P ( j , x+ 1 ) =P ( j , x) 

+ /9 (x) CV ( j + 1 
V(j+1. x)=V(j+l. x-1) 

+ CP ( j , X- 1 ) -P ( j 
tiO^-f ^07^^64-1 . 64-2, ■ • • 

[007 6] -7>f i?a*>6 1 -2<:0iEa{4S 

^ x= 1 . -^-f ^'njf:>^6 1 - 1 c^Jia^^iaSr X = 0 i: 
^'•i.fc. ti^fSa^Tjv^ ^05^^6 4- l{±x = 2, V 

i?a;J^y6 4-2{4x = 3fc^rO. »S3!ftagE6 2 
{4, 2Ji<7)-7-f :7n.i->>'6 1 - 1 . 6 1-2&ffll^T. 
•7^:7o:J^:^64-l . 64-2. • - • ^^t^ 
iXTv»i>*^i5DJ: o v-f ^'n;J-v>-64 - 1 , 64- 

2, • • • (T^^ix^'tLcniiitim'^^mmmM^^esizx 

d= (-<f>'ru>'i?^)SMi!c) * (v^i^oT^yPalSEM) * c o s -9/ (#S) 

-(28) 

(c J; o -C 3i®-9-^r;H5c di^i^h. 

[00 7 8] -^iii^zx-yx. ^ainyei-i . 6 

l-2htft^{4acO-7^:?'a7^y6 4-l, 64-2, 
• ■ • 0-en.^iX«ai,tJffi-^5:S^6S-l. 6 8- 
2, • • • (CctoTiaii*-^;!^-!!:, Joa:tff6 9lCj:Oan 
fllL T . iHl^Joat^ J; -I. Se^^^P3!fl;flar^f d C i: i}-X' 

[ 0 0 7 9 ] 0 1 7 ii^wM<7)ms(rmm<^mmc^)mM 

mX'h 0 . H 1 5 i:|5]-^^#(4|3l-gl5^^^L. 7 1 {4 
#83-7-^ ^a:^:^, 7 2{4«»^, 7 3{4a^#(t:7-f 

e ( j ) = P ( j , 2 ) - r e f ( j ) 

= P(j, 1)+;S(2) CV(j + l. 1)-V(j. 1)D 



X) -V ( j , X) D 
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